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1 PURPOSE

The purpose of this analysis is to resolve 27 TBVs (TBVs are data sources marked as To Be
Verified and prevent use of the information in a final licensing or construction related product)
associated with the document Source Terms for HLW Glass Canisters (Reference 2.2.3 [DIRS
151947]). A secondary purpose of this document is to recommend which HLW glass waste
values/parameters to use for shielding and dose rate analyses in the case of each waste source for
each TBV to promote consistent usage on the Yucca Mountain Project.
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2.3  DESIGN CONSTRAINTS

None

24 DESIGN OUTPUTS 4

The output from this document may be used to revise the Source Terms for HLW Glass Canisters

calculation (Ref. 2.2.3) and the Inventory and Characteristics of Potential Repository Wastes
document (Ref.2.2.2).

3 ASSUMPTIONS
3.1  ASSUMPTIONS REQUIRING VERIFICATION
This design analysis does not use assumptioﬁs that require verification.
| 3.2 ASSUMPTIONS NOT REQUIRING VERIFICATION

This design analysis does not use assumptions that do not require verification.
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4 . METHODOLOGY

41 QUALITY ASSURANCE

This analysis is prepared in accordance with the procedure EG-PRO-3DP-G04B-00037,
Calculations and Analyses (Reference 2.1.1). This analysis resolves TBVs associated with HLW
glass and recommends HLW glass design values/parameters. The HLW canisters have been
classified as an ITS (important to safety) Safety Category item on the Q-list (Reference 2.2.18,
Table A-1, p. A-4). Therefore, the approved version is designated as QA:QA.

4.2 USE OF SOFTWARE

Software was not used-in this analysis to perform calculations. A few simple hand calculations,
however, were performed.

43  ANALYSIS APPROACH

This analysis provides the basis for resolving 27 TBVs associated with the document Source
Terms for HLW Glass Canisters (Reference 2.2.3 [DIRS 151947]). In addition, it recommends
which HLW glass waste values/parameters to use for shielding and dose rate analyses to promote
consistent usage on the Yucca Mountain Project. The analysis approach involved obtaining and
reviewing information on the HLW glass canisters from the various sites, including Savannah
River Site (SRS), Hanford, West Valley Demonstration Project (WVDP), and Idaho. Based on
this information, the TBV values were evaluated to see if they needed to be revised to reflect the
current information of the HLW glass canisters. For revised TBV values, justification was
provided for the revised values and the updated reference. '

5 LIST OF ATTACHMENTS

None
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6 RESOLUTION

The following sections describe how each TBV was resolved and recommends values for HLW
glass waste for consistent usage on the Yucca Mountain Project. The recommended values in this
document represent a bounding scenario in terms of waste loading. Other source terms should be
considered when maximized waste loading is not the objective of the -analysis (e.g., glass -
degradation scenarios).

6.1 RESOLUTION OF TBV-3840 AND RECOMMENDED VALUES

TBV-3840 _ ,
~TBV-3840 is associated with the chemical composition of Hanford HLW glass taken from
reference Picha 1997 (Reference 2.2.13 [DIRS 104406]). The TBV values are used in Table 5-1
of Reference 2.2.3 [DIRS 151947]. -

Recommended Values : ' ,
The chemical composition of Hanford HLW glass presented in Table 1 of the more recen
reference, Duguid, 2003 (Reference 2.2.7 [DIRS 164360]), has some minor differences from the
values used in Table 5-1 of Reference 2.2.3 [DIRS 151947]. It is recommended that the values
used in Table 5-1 of Reference 2.2.3 [DIRS 151947] be updated to those of the more recent
reference. The reason is that the selected, or recommended, values are bounding (namely,
Technology Case in Reference 2.2.7 [DIRS 164360]) with the highest waste loading (i.e., 45%)
for conservative radiological consequences. Table 1 below compares the values from Table 5-1
~ of Reference 2.2.3 [DIRS 151947] to the recommended values.

Table 1. Comparison of Hanford Chemical Compositions

Hanford Hanford Hanford
Compound/Metal TBV Value Revised Value Recommended Value
(wt%)® (Wt%)° -~ (wt%)°
Ag20 0.01-0.02 0.02
4 Al,O3 9.31 10.04 - 11.94 11.94
4B,0; 7.02 6.13-7.90 6.13
BaO » 0.0 0.04 - 0.06 0.06
BeO ' , 0.01 0.01
Biz03 115 1.29-2.10 2.10
Ca0 0.83 0.71-1.16 1.16
CdO 0.01-0.02 0.02
-Ce0z 0.05 - 0.07 _ 0.07
Ce03 1.13 ‘ '
C0203 0.01 0.01
Crz03 0.36 0.37 - 0.61 0.61
Cs,0 0.00 - 0.01 0.01
CuO 0.01-0.02 0.02
°Fe,05 4.49 6.58 — 8.59 8.59
K20 0.17 0.16 - 0.26 0.26

12 ' ) March 2007




Recommended Values for HLW Glass for Consistent
Usage on the Yucca Mountain Project

000-00A-MGR0-00200-000-00A

Table 1. Comparison of Hanford Chemical Compositions (cont.)

Hanford

Hanford Hanford
Compound/Metal TBV Value Revised Value Recommended Value
(Wt%)® (wt%)® (Wt%)°

Laz03 0.11 0.07-0.11 0.11
°Li,0 2.01 2.35-3.07 2.35

MgO 0.14 -0.23 0.23

MnO; 1147 0.72-1.17 1.17

MoOs 0.02 -0.04 0.04

NaF 0.63
9 Naz0 11.79 20.42 - 21.50 21.50
NazSO, 0.10
Nd203 0.05-0.07 0.07
NiO 1.08 0.41-0.67 0.67

P20s 1.56 0.78 -1.26 1.26

PbO 0.19-0.30 0.30

PbO; 0.14 )

PuO; 0.00-0.01 0.01
Sb203 0.02-0.04 0.04
Se0; 0.01-0.02 0.02
? Si0, 46.11 42.96 — 34.80 34.8

SOs 0.23-0.37 0.37

SrO 0.18 0.43-0.69 0.69
Tc207 0.01 0.01
ThO, 0.01 0.35-0.58 0.58

TiO2 0.01 0.01
Ti203 0.03 -0.05 0.05

UOs . 6.69
U30s 1.76 — 2.86 2.86
V20s 0.03 -0.04 0.04
WO3 0.01 0.01

Zn0 0.02-0.04 0.04

ZrO; 3.79 0.66 —1.07 1.07

Cl 0.00 - 0.01 0.01
F 0.40 - 0.64 0.64
Other 0.17
Total 100.00 ————— 100.00

8 CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-1
e Duguid 2003 (Reference 2.2.7 [DIRS 164360]), Table 1 (all cases)
€ Dugmd 2003 (Reference 2.2.7 [DIRS 164360]), Table 1 (WTP Technology Case)

Wenght percentages represents the sum of the contribution from both the waste ox1de and the glass

formers

Justification

The recommended values are suitable for use in the desi gn and licensing of the repository, based

on the following justification:

e The data were provided by a DOE office (Richland, Washington) and directly from the

waste generator, which represents the most authoritative source of information.
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The data represent the only data available for this type of information. There are no

better sources for these data.

The bounding case that contains the highest waste loading was selected.
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6.2 RESOLUTION OF TBV-3841 AND RECOMMENDED VALUES

TBV-3841 . |
TBV-3841 is associated with the chemical composition of INTEC HLW glass taken from
reference Picha 1997 (Reference 2.2.13 [DIRS 104406]). The TBV values are used in Table 5-1
of Reference 2.2.3 [DIRS 151947].

Recommended Values

It is recommended that the values used in Table 5-1 of Reference 2.2.3 [DIRS 151947} be
updated to those shown in Table 2 (fourth column). Similar values to these recommended values
in Table 2 (third column) have been previously used in Inventory and Characteristics of
Potential Repository Wastes (Reference 2.2.2 [DIRS 167441], Table 23) to provide the chemical
composition for the INL/INTEC glass waste. These values were subsequently used to provide
the waste form composition as required in the Yucca Mountain Review Plan (Reference 2.2.11
[DIRS 163274], Section 2.1.1.2.2, p. 2.1-15). Except for rounding, the recommended values in
Table 2 (fourth column) are consistent with those previously used in Reference 2.2.2
[DIRS 167441]. The values come directly from DOE 2002 (Reference 2.2.5 [155970]) which
cites Picha 1997 (Reference 2.2.13 [104406]). The weight percent values presented in Table 2
below were calculated by taking the total weight of each component and dividing it by the total
weight of the waste form. These weights were found in Table A-33 of DOE 2002 (Reference
2.2.5 [155970]). It should also be noted that due to the fact that this is not the limiting HLW
waste form it will have no significant impact on the repository design criteria. This TBV
recommendation is not expected to result in a revision to the Inventory and Characteristics of
Potential Repository Wastes.

Table 2. Comparison of INTEC Chemical Compositions

. INL/INTEC Glass INL/INTEC Glass INL/INTEC Glass
Compound/Metal TBV Value Revised Value Recommended Value
(Wt%)® (wt%)® (wt%)®

AlO3 7.35 6.99 6.99

B203 11.30 10.75 10.75

CaF> 7.99 7.53 7.53

CaO 0.23 0.22 0.22

Cs20 0.02 0.02 0.02
Fe O3 0.05 0.04 0.04

Na;O 13.92 13.44 13.44

P.0s 0.06 0.05 0.05
SiO; 56.68 54.84 54.84
ZrOz 0.96 0.97 097

AMP® 1.44 1.40 1.40
As - 0.01 0.01 .
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Table 2. Comparison of INTEC Chemical Corripositions- (cont)

' INL/INTEC Glass INL/INTEC Glass INL/INTEC Glass
Compound/Metal TBV Value Revised Value Recommended Value
(wt%)® (wt%)® (wt%)®
Cd ) 2.26 2.26
Cr ] - 0.75 ] 0.75
Hg ) -—- : 0.01 ) 0.01
Ni - ' ) 0.08 0.08
Pb --- 0.10 0.10
Total 100.00 100.00 100.00

2 CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-1 :
® DOE 2002 (Reference 2.2.5 [155970]), Table A-33, Values in the third column
(Revised Values) rounded to the second decimal place

Justification ‘ _
The data contained in DOE 2002 (Reference 2.2.5 [155970]) was provided by a DOE office
(Idaho) and directly from the waste generator, which represents the most.authoritative source of
information. There are no better sources for these data. Therefore, the data is unique and

considered reliable.
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6.3 RESOLUTION OF TBV-3842 AND RECOMMENDED VALUES

TBV-3842

TBV-3842 is associated with the radionuclide inventory of SRS HLW glass canisters taken from
reference Projected Radionuclide Inventories and Radiogenic Properties of the DWPF Product
(U) (Reference 2.2.15 [DIRS 101908]). The TBV values are used in Table 5-5 of Reference 2.2.3
[DIRS 151947].

Recommended Values .

The radionuclide inventory of SRS HLW glass canisters presented in Table 2 of the more recent
reference, Allison, 2004 (Reference 2.2.1 [DIRS 168734]) are different from Table 5-5 of
Reference 2.2.3 [DIRS 151947]. It is recommended that the values used in Table 5-5 of
Reference 2.2.3 [DIRS 151947] be updated to those shown in Table 3 (fourth column). These
values represent the maximum loading data (i.e., maximum radiological loading) for future
production and serve as a basis only for shielding design for storage at the SRS, and subsequent
transport to and disposal at the repository (Reference 2.2.1 [DIRS 168734], Table 2). -

Table 3. Comparison of SRS Radionuclide Inventory-

SRS Glass SRS Glass SRS Glass
Compound/Metal TBV Value Revised Value Recommended Value
©j)y - () (ci)°
Co-60 1.70E+02 1.72E+02 7.15E+02
Ni-59 2.39E-02 2.42E-02 ' 2.16E-01
NI-63 2.97E+00 3.01E+00 1.41E+01
Se-79 1.70E-01 1.72E-01 5.91E-02
Sr-90 4.82E+04 4.73E+04 7.62E+04
Y-30 4.77E+04 . 4 84E+04 7.62E+04
Zr-93 1.12E+00 1.13E+00 1.88E-01
Nb-93m e ——— 1.47E-01
Tc-99 3.07E+00 3.11E+00 1.56E+01
- Ru-106 2.24E+03 2.28E+03 4. 70E+03
Rh-106 2.25E+03 e
Pd-107 1.47E-02 1.49E-02 1.29E-03
Cd-113 —e——— 5.06E-14 2.56E-11
Sn-126 4.38E-01 4.46E-01 3.09E-02
Sb-125 8.60E+02 ———— —
1-129 —— ' ———-- 7.35E-05
Cs-134 3.36E+02 3.41E+02 2.40E+02
-~ Cs-135 9.92E-02 1.01E-01 2.62E-01
Cs-137 4.33E+04 4.39E+04 . 6.67E+04
Ba-137m 4.14E+04 4.20E+04 6.24E+04
Ce-144 9.84E+03 9.98E+03 1.80E+00
Pr-144 9.85E+03 — v e
Pr-144m ——— . 9.98E+03 1.80E+00
Pm-147 2.41E+04 2.45E+04 4 86E+03
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Table 3. Comparison of SRS Radionuclide Inventory (cont.)

SRS Glass SRS Glass SRS Glass
Compound/Metal TBV Value Revised Value Recommended Value
(ciy’ (ciy’ (Ci)°

Sm-151 2.39E+02 2.51E+02 1.22E+02
Eu-154 6.20E+02 6.26E+02 1.68E+03
Eu-155 4.91E+02 4.80E+02 6.70E-01
Np-237 8.86E-03 9.00E-03 3.39E-02
Th-229 e o 8.78E-05
Th-230 ———- e 7.88E-06
Th-232 | = e—e-- ————— 9.44E-04
U-232 a—eee 1.35E-02 3.68E-04
U-233 L eeese 1.60E-06 2.75E-02
U-234 3.42E-02 3.47E-02 8.10E-02
U236 | - 1.59E-04 6.00E-04
U-236 B 1.14E-03 7.54E-03
U-238 1.05E-02 1.06E-02 5.17E-02
Pu-238 1.48E+03 1.50E+03 5.93E+03
Pu-239 1.29E+01 1.31E+01 4.90E+01
Pu-240 8.67E+00 8.78E+00 3.34E+01
Pu-241 1.66E+03 1.69E+03 3.49E+03
Pu-242 1.22E-02 1.24E-02 1.11E-01
‘Am-241 1.10E+01 _ 1.11E+01 2.28E+02
Am-242m | @ e 1.46E-02 1.30E-01
Am-243 5.79E-03 . 5.85E-03 3.68E-01
Cm-243 e 5.63E-03 4.14E-01
Cm-244 1.07E+02 1.09E+02 1.86E+03
Cm-245 o 6.79E-06 1.49E-01
Cm-246 e 5.40E-07 4.34E-02
Cm-247 e 6.68E-13 1.71E-06

Cm-248 o 6.94E-13 -

Cf-249 B . 3.58E-03

Cf-251 o - 8.20E-03.
Total 2.35E+05 2.34E+05 3.05E+05

& CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-5
® Allison 2004 (Reference 2.2.1 [DIRS 168734]), Table 2 (Original Design Basis)
¢ Allison 2004 (Reference 2.2.1 [DIRS 168734]), Table 2 (New Projected Maximum)

Justification

The recommended values are from a report by J.R. Fowler, Projected Glass Composition and
Curie Content of Canister from the Savannah River Site (U) attached as a memorandum from J.
M. Allison, Manager, Department of Energy (DOE) Savannah River Operations Office (SR), to
John Arthur III, Deputy Director, Office of Civilian Radioactive Waste Management, Las Vegas,

NV (Reference 2.2.1 [DIRS 168734], Appendix 1).

The memorandum (Reference 2.2.1 [DIRS 168734]) states that these data have been reviewed
and determined by the Deputy Director, Office of Civilian Radioactive Waste Management
(OCRWM) as technically adequate and referenceable information on HLW glass. It has been
determined that the use of these data is appropriate for this analysis and characterization of the
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radionuclide inventory for HLW forms/glass for the SRS. The memorandum included in this

qualification notes that the Westinghouse Savannah River Company endorses the report
demonstrating the reliability of the source.

In brief, these data are directly from the waste generator, which represents most authoritative

source of information. There are no better sources for these data. Therefore the data is unique.
and considered reliable.
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6.4 RESOLUTION OF TBV-3843 AND RECOMMENDED VALUES

TBV-3843

TBV-3843 is associated with the chemical composition of SRS HLW glass taken from Chemical
Composition Projections for the DWPF Product (U) (Reference 2.2.8 [DIRS 101829]). The
TBYV values are used in Table 5-1 of Reference 2.2.3 [DIRS 151947]. ,

Recommended Values

The chemical composition of SRS HLW glass presented in Table 3 of the more recent reference,
Allison 2004 (Reference 2.2.1 [DIRS 168734]) varies from the values used in Table 5-1 of
Reference 2.2.3 [DIRS 151947]. It is recommended that the values used in Table 5-1 of
Reference 2.2.3 [DIRS 151947] be updated to those of the more recent reference. The
updated/revised values in Table 4 (third column) were used in /nventory and Characteristics of
Potential Repository Wastes document (Reference 2.2.2 [DIRS 167441]) to provide the ranges of
. the chemical compositions. These ranges were subsequently used to provide the waste form
composition as required in the Yucca Mountain Review Plan (Reference 2.2.11 [DIRS 163274],
Section 2.1.1.2.2, p. 2.1-15). The recommended values i in Table 4 (fourth column) represent a set
of single point values for a possible worst-case composition from the high viscosity glass
(Reference 2.2.1 [DIRS 168734], Table 3). Therefore, the recommended values bound the data
previously used in terms of glass waste composition. This TBV recommendation is not expected
to result in a revision to the Inventory and Characteristics of Potential Repository Wastes
document (Reference 2.2.2 [DIRS 167441]).

Table 4. Comparison of SRS Chemical Compositions

SRS SRS SRS
Compound/Metal TBV Value Revised Value Recommended Value
(Wt%)® (Wt%)" (wt%)®
Al2O3 3.97 2.88 -7.06 ) 7.06
B203 7.98 6.92-10.17 6.92
BaO 0.12-0.19 0.12
BaSO, 9.27
CaO 0.96 1.03-1.05 1.05
CdO . 0.00077 - 0.0020 0.00
CaS0, 0.08 .
CoO 0-0.0041 0.01
Cr03 0.12 0.085-0.14 0.085
Cs0 0.12 0.073-0.08 0.073
CuO 0.44 0.25-0.42 0.25
Fe 03 10.37 7.36 -12.69 7.36
K20 3.85 . 2.13-3.57 213
La;03 0.0082 - 0.088 0.09
Li.O 438 3.1-4.61 461
MgO 1.35 1.33-1.45 1.45
MnO 1.98 - 2.07 2.07
MnO 2.02
MoO; 0.00026 - 0.00055 0.00
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Table 4. Comparison of SRS Chemical Compositions (cont.)

SRS . SRS SRS
Compound/Metal TBV Value Revised Value Recommended Value
(Wt%)® (Wt%)" (wte)°
Na.0 8.7 8.22-12.15 8.22
Na2SOq« 0.1
NaCl 0.19
NiO 0.88 1.21-0.40 0.40
P20s 0.023 - 0.047 0.05
PbO 0.0066 — 0.049 0.01
PbS 0.058 - 0.079 0.06
PuO, 0.00022 - 0.058 0.06
SiO; 50.01 44.39 - 54.26 54.26
Sn02 0.00029 - 0.0031 0.00
SOs 0.14-0.24 0.14
SrO 0.0088 0.01
TcO2 0.0033 0.00
ThO2 0.19 0.011-0.55 0.55
TiO2 0.89 0.55 - 0.64 0.55
UsOg 213 1.01-2.88 1.01
Y205 . 0.0031 - 0.038 0.04
Zn0 0.016 - 0.11 0.02
Zr0z 10.034-0.37 0.37
(R.E.).05° . 0.058 - 0.63 ~ 0.63
Pd 0.0095 - 0.031 0.03
Rh 0.0031 - 0.015 0.02
Ru 0.0099 - 0.082 0.08
Other 1 0.25 - 0.50 0.25
Total 100.00 —— 100.0

& CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-1

® Allison 2004 (Reference 2.2.1 [DIRS 168734]), Table 3 (all cases)

© Allison 2004 (Reference 2.2.1 [DIRS 168734]), Table 3 (WAPS Glasses, High Visc/HM Only) with
rounding.

Justification

The recommended values are from a report by J.R. Fowler, Projected Glass Composition and
Curie Content of Canister from the Savannah River Site (U). attached as a memorandum from J.
M. Allison, Manager, Department of Energy (DOE) Savannah River Operations Office (SR), to
John Arthur III, Deputy Director, Office of Civilian Radioactive Waste Management, Las Vegas,
NV (Reference 2.2.1 [DIRS 168734], Appendix 1).

The memorandum (Reference 2.2.1 [DIRS 168734]) states that these data have been reviewed
and determined by the Deputy Director, Office of Civilian Radioactive Waste Management
(OCRWM) as technically adequate and referenceable information on HLW glass. It has been
determined that the use of these data is appropriate for this analysis and characterization of the
radionuclide inventory for HLW forms/glass for the SRS. The memorandum included in this
qualification’ notes that the Westinghouse Savannah River Company endorses the report
demonstrating the reliability of the source.
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In brief, these data are directly from the waste generator, which represents most authoritative

source of information. There are no better sources for these data. Therefore, the data is unique
and considered reliable. : '
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6.5 RESOLUTION OF TBV-3844 AND RECOMMENDED VALUES

TBV-3844

TBV-3844 is associated with the chemical composition of West Valley HLW glass taken from
Waste Form Qualification Report (WQR), West Valley Demonstration Project (Reference 2.2.16
[DIRS 103500]). The TBV values are used.in Table 5-1 of Reference 2.2.3 [DIRS 151947].

Recommended Values

The chemical composition of West Valley glass presented in Table 2 of the more recent
reference, West Valley Nuclear Services Company (WVNS) 2001 (Reference 2.2.17 [DIRS
157559]), is identical to the values used in Table 5-1 of Reference 2.2.3 [DIRS 151947] as
illustrated in Table 5. The recommended values in Table 5 (fourth column) are the same as those
used in Source Terms for HLW Glass Canisters (Reference 2.2.3 [DIRS 151947]), Inventory and
Characteristics of Potential Repository Wastes (Reference 2.2.2 [DIRS 167441]). Therefore,
consistency in usage is maintained. The reference should, however, be updated to WVNS 2001
(Reference 2.2.17 [DIRS 157559], WRQ-1.1, Table 2).

Table 5. Comparison of West Valley Chemical Compositions

WVDP WVDP WVDP
Compound/Metal TBV Value Revised Value Recommended Value

(wt%)® (wt%)° (Wt%)®
Al,O3 6.00 6.00 6.00
B20s 12.89 12.89 12.89
BaSO4 0.16 : 0.16 0.16
Ca0 0.48 0.48 0.48
Cez0s’ 0.31 0.31 0.31
Cr203 0.14 ' 0.14 0.14
Fex03 12.02 12.02 12.02
K20 5.00 5.00 5.00
Li2O 3.71 3.71 3.71
MgO 0.89 0.89 0.89
MnO2 0.82 0.82 0.82
Naz0O 8.00 8.00 8.00
Nd20s 0.14 0.14 0.14
NiO 0.25 0.25 0.25
P20s 1.20 1.20 1.20
RuO; 0.08 0.08 0.08
SiO2 40.98 40.98 40.98
SrO 0.02 0.02 0.02
ThO: - 3.56 3.56 3.56
TiO; 0.80 0.80 0.80
UOs 0.63 0.63 0.63.
ZnO 0.02 0.02 0.02
ZrO2 1.32 1.32. v 1.32
Other 0.58 0.58 0.58

Total 100.00 100.00 100.00

@ CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-1
® WVNS 2001 (Reference 2.2.17 [DIRS 157559]), WQR-1.1, Table 2
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Justification

'000-00A-MGR0-00200-000-00A

The data contained in Referénce 2.2.17 [DIRS 157559] were provided by WVNS and directly
from the waste generator, which represents the most authoritative source of information. There
are no better sources for these data. Therefore, the data is unique and considered reliable.
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6.6 RESOLUTION OF TBV-3846 AND RECOMMENDED VALUES

TBV-3846 |
TBV-3846 is associated with chemical composition of INTEC HLW glass taken from reference
Heiser 1998 (Reference 2.2.19 [DIRS 104395]). The TBV values are used in Table 5-1 of
Reference 2.2.3 [DIRS 151947].

Recommended value
This is a redundant TBV since it is the same as TBV-3841. Resolution of TBV-3841
automatically closes this TBV.

Justification
N/A
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6.7 RESOLUTION OF TBV-4595 AND RECOMMENDED VALUES

TBV-4595

TBV-4595 is associated with the number of the Hanford Site HLW canisters taken from the
Draft Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
(Reference 2.2.4 [DIRS 105155]). The TBV- value is used in Section 5.1 of Reference 2.2.3
[DIRS 151947].

Recommended. Value

The number of Hanford Site HLW canisters presented in Table 3 of the more recent reference,

Duguid 2003 (Reference 2.2.7 [DIRS 164360]) varies from the value used in Section 5.1 of
Reference 2.2.3 [DIRS 151947]. 1t is recommended that the values used in Section 5.1 of
Reference 2.2.3 [DIRS 151947] be updated to those of the more recent reference. The revised
values in Table 6 (third column) represent the range from the minimum expected HLW canister
production estimate (7,071) to the maximum expected production of Hanford Site HLW canister
(13,205). The minimum value represents 100 % canister fill level while the maximum value
only includes 87% canister fill level (Reference 2.2.7 [DIRS 164360], Table 3). It is not
expected that the canister will be filled to 100%. Therefore, the recommended value in Table 6
(fourth column) represents the maximum number of canisters at 87% canister fill level.

Table 6. Comparison of Number of Hanford HLW Canisters

. Hanford
Hanford TBV Hanford Revised
Value * Value . Recommended
Value

Number of the
Hanford Site HLW 14,500 7,071 to 13,205 13,205 (87%

canister fill)
canisters .

? CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Sectuon 5.1
® Duguid 2003 (Reference 2.2.7 [DIRS 164360}) Table 3

Justification :
The recommended values are sultable for use in the design and licensing of the reposxtory, based
on the following justification:
o The data were provided directly from the waste generator, which represents the most
authoritative source of information.
e The data represent the only data available for this type of information. There are no
better sources for these data.
o The representative case with a canister fill of 87% of total volume was selected.
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6.8 RESOLUTION OF TBV-4596 AND RECOMMENDED VALUES

TBV-4596 .
TBV-4596 is associated with the mass of the Hanford Site. HLW in each canister taken from
Draft Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
(Reference 2.2.4 [DIRS 105155]). The TBV value is used in Section 5.1 of Reference 2.2.3
[DIRS 151947].

Recommended Value

The mass of the Hanford Site HLW in each canister presented in the more recent reference,
Duguid 2003 (Reference 2.2.7 [DIRS 164360], Results) is slightly larger than the value used in
Section 5.1 of Reference 2.2.3 [DIRS 151947]. It is recommended that the values used in
Section 5.1 of Reference 2.2.3 [DIRS 151947] be updated to the bounding value of the more
recent reference. The recommended value in Table 7 (fourth column) is based on a bounding
maximum fill level (100% fill represents a bounding source term while 87% fill represents a
maximum number of canisters).

Table 7. Comparison of Mass of Hanford HLW Glass per Canister

Hanford Hanford Hanford
TBV Value ? Revised Value® | Recommended Value "
Mass of the
Hanford Site '
HLW in each 3040 kg 3360 kg max 3360 kg
Canister

* CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), SeCtIOn 5.1
® Duguid 2003 (Reference 2.2.7 [DIRS 164360]), Results (WTP Technology Case)

Justification
The recommended values are suitable for use in the design and hcensmg of the repository, based
on the following Jusnﬁcatlon

e The data were provided directly from the waste generator, which represents the most
authoritative source of information.

e The data represent the only data available for this type of information. There are no
better sources for these data.

¢ The bounding case (i.c., Technology Case) that contains the highest waste loading was
selected.
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6.9 RESOLUTION OF TBV-4597 AND RECOMMENDED VALUES

TBV-4597

‘TBV-4597 is associated with the total activity of Hanford  HLW glass taken from Draft
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada (Reference
2.2.4 [DIRS 105155]). The TBV values are used in Table 5-4 of Reference 2.2.3 [DIRS 151947].

Recommended Values

The total activity of Hanford HLW glass presented in Table 2 of the more recent reference,

Duguid 2003 (Reference 2.2.7 [DIRS 164360]), is different from the values used in Table 5-4 of
Reference 2.2.3 [DIRS 151947] as illustrated in Table 8. It is recommended that the values used
in Table 5-4 of Reference 2.2.3 [DIRS 151947] be updated to the values of the more recent
reference, as shown in Table 8 for year 2010 (fourth column). Also, the recommended values in
Table 8 (fourth column) are the same as those used in Inventory and Characteristics of Potential
Repository Wastes (Reference 2.2.2 [DIRS 167441]). This TBV recommendation is not expected
to result in a revision to the Inventory and Characteristics of Potential Reposztory Wastes
document (Reference 2.2.2 [DIRS 167441]).

Table 8. Comparison of the Total Activity of Hanford HLW Glass

) Hanford Glass Hanford Glass . Hanford Glass
Compound/Metal TBV Value Revised Value Recommended Value
iy’ () (ciy®
Co-60 1.23x10° .. 2.48x10° 2.48x10°
Ni-59 9.34x10° 1.37x10° 1.37x10°
Ni-63 9.20x10° 1.20x10° ' 1.20x10°
Se-79 7.73x10° 1.22x10° 1.22x10°
Sr-90 9.73x10’ 4.07x10" 407x10"
Y-90 2.85x10° 4.07x10 4.07x10"
Zr-93 3.63x10° 4.81x10° . 4.81x10°
Nb-93m 2.69x10° 2.65x10° 2.65x10°
Tc-99 3.26x10° . 2.97x10° 2.97x10°
Ru-106 1.04x10° 2.00x10° 2.00x10°
Rh-106 1.35x10" - -
Pd-107 8.79x10' ~ - _ -
Sn-126 . 1.19x10° " 5.79x10? 5.79x10°
Sb-125- 2.08x10° . 2.47x10° 2.47x10°
I-129 3.20x10’ 4.80x10" 4.80x10"
Cs-134 - 8.89x10° 8.91x10° T 8.91x10°
Cs-137 1.12x10° - 3.72x10" 3.72x10’
Ba-137m 2.47x10° 3.51x10" 3.51x10’
Ce-144 5.88x10’ -- ‘ -
Pr-144m — - ' -
Pm-147 1.44x10° - -
Sm-151 2.75x10° - 3.27x10° 3.27x10°
Eu-152 1.48x10° 1.03x10° 1.03x10°
Eu-154 " 1.47x10° 6.68x10° 6.68x10"
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Table 8. Comparison of the Total Activity of Hanford HLW Glass (cont.)

Hanford Glass Hanford Glass Hanford Glass
Compound/Metal TBV Value Revised Value Recommended Value
(ciy’ (ci)°® (ci)®
Eu-155 1.36x10° 2.42x10° 2.42x10°
Np-237 1.41x10° 1.41x10% . 1.41x10°
Th-229 1.81x10° 2.00x10° 2.00x10°
Th-230 — - -
Th-232 2.11x10° 8.00x10° 8.00x10°
U-232 1.23x10° 4.00x10’ -4.00x10"
U-233 4.76x10° 5.10x10° ‘ 5.10x10°
U-234 3.46x10° 2.20x10° 2.20x10°
U-235 1.45x10' 9.00x10° 9.00x10°
U-236 9.57x10° 6.00x10° "~ . 6.00x10°
U-238 3.22x10° 1.99x10° 1.99x10°
Pu-238 2.77x10° 4.55x10° 4.55x10°
Pu-239 3.91x10° 6.91x10° 6.91x10°
Pu-240 8.93x10° 1.23x10° 1.23x10°
Pu-241 2.29x10° 8.10x10° 8.10x10°
Pu-242 1.16x10° 1.00x10° - 1.00x10°
Am-241 6.99x10° 1.43x10° 1.43x10°
Am-242m ————— —_— | e
Am-243 9.34x10° 1.50x10’ 1.50x10"
Cm-243 1.00x10’ 1.10x10’ 1.10x10°
Cm-244 2.42x10° 2.09x10° 2.09x10°
Ac-227 I - 9.80x10' 9.80x10’
Cf-249 J— . R . -
Cf-251 — — N
Total 2.13x10° _1.60x10° 1.60x10°

2 CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-4
® Duguid 2003 (Reference 2.2.7 [DIRS 164360]), Table 2 (year 2010)

Justification

The data contained in Duguid 2003 (Reference 2.2.7 [DIRS 164360]) were provided directly
from the waste generator (Hanford), which represents the most authoritative source of
information. There are no better sources for these data. Therefore, the data is unique and

considered reliable.
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6.10 RESOLUTION OF TBV-4598 AND RECOMMENDED VALUES

TBV-4598

TBV-4598 is associated with the total mass and volume of the SRS HLW glass taken from Draft
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada (Reference
2.2.4 [DIRS 105155]). The TBV values are used in Section 5.2 of Reference 2.2.3 [DIRS
151947].

Recommended Values
The total mass and volume of SRS HLW glass can be calculated from the following sources:

The number of SRS HLW glass canisters reported on p. 5 of the more recent reference, Allison
2004 (Reference 2.2.1 [DIRS 168734]) states that the total number of SRS canisters is 5,060.
Table 2 of Allison 2004 (Reference 2.2.1 [DIRS 168734]) shows that the mass of each SRS
canister is 1,790 kg. “Multiplying 5060 by 1,790 kg, it can be found that the total mass is
approximately 9060 MT. This value differs from that reported in Section 5.2 of Reference 2.2.3
[DIRS 151947].

Reference Allison 2004 (Reference 2.2.1 {DIRS 168734] p. 5) states that the pro;ected total
waste glass volume in the 5,060 canisters is about 3400. m°. This value differs from that reported
in Section 5.2 of Reference 2.2.3 [DIRS 151947].

It is recommended that the values used in Section 5.2 of Reference 2.2.3 [DIRS 151947] be
updated to reflect the recommended values shown in Table 9. Similar values are also reported in
Inventory and Characteristics of Potential Repository Wastes (Reference 2.2.2 [DIRS 167441],
Tables 21 and 22). ’

Table 9. Comparison of Mass and Volume of SRS HLW Glass

SRS SRS SRS .
TBV Value ? Revised Value” |- Recommended Value ®
Total Mass and
| Volume of the SRS 1222%0;:4 y :?2068 :‘A y gfgg rl‘\]/I;I'c
HLW Glass

2 CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Section 5.2
® Allison 2004 (Reference 2.2.1 [DIRS 168734], Table 2 & p. 5) :
© Allison 2004 (Reference 2.2.1 [DIRS 168734], p. 5)

Justification

The recommended values are from a report by J.R. Fowler, Projected Glass Composition and
Curie Content of Canister from the Savannah River Site (U) attached as a memorandum from J.
M. Allison, Manager, Department of Energy (DOE) Savannah River Operations Office (SR), to
John Arthur III, Deputy Director, Office of Civilian Radioactive Waste Management, Las Vegas,
NV (Reference 2.2.1 [DIRS 168734]).
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The memorandum (Reference 2.2.1 [DIRS 168734]) states that these data have been reviewed
and determined by the Deputy Director, Office of Civilian Radioactive Waste Management
(OCRWM) as technically adequate and referenceable information on HLW glass. It has been
determined that the use of these data is appropriate for this analysis and characterization of the
radionuclide inventory for HLW forms/glass for the SRS. The memorandum included in this
qualification notes that the Westinghouse Savannah River Company endorses the report
demonstrating the reliability of the source. ,

In brief, these data are directly from the waste generator, which represents the most authoritative

source of information. There are no better sources for these data. Therefore, the data is unique
and considered reliable.
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6.11 RESOLUTION OF TBV-4599 AND RECOMMENDED VALUES

TBV-4599

TBV-4599 is associated with the total mass and volume of the SRS HLW glass taken from Draft
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada (Reference
2.2.4 [DIRS 105155]). The TBV values are used in Section 5.2 of Reference 2.2.3 [DIRS.
151947]. : :

Recommended Value .
This is a redundant TBV since it is the same as -TBV-4598. Resolution of TBV-4598
automatically closes this TBV. - :

Justification
N/A '
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6.12 RESOLUTION OF TBV-4600 AND RECOMMENDED VALUES

TBV-4600

TBV-4600 is associated with the number of SRS HLW glass canisters taken from the Draft
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
(Reference 2.2.4 [DIRS 105155]). The TBV value is used in Table 5-5 of Section 5.2 of
Reference 2.2.3 [DIRS 151947]. '

Recommended Value

Allison 2004 (Reference 2.2.1 [DIRS 168734], p. 5) states that the total number of SRS HLW
glass canisters is 5,060. This value is slightly different than the value reported in Table 5-5 of
Reference 2.2.3 [DIRS 151947]. The value and reference should be changed to the
recommended value in Table 10. '

Table 10. Comparison of Number of SRS HLW Glass Canisters -

SRS SRS SRS
TBV Value ® Revised Value ° Recommended Value °
Number of SRS HLW
Glass Canisters 5978 5060 5060

® CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-5
® Allison 2004 (Reference 2.2.1 [DIRS 168734]), p. 5

Justification

The recommended values are from a report by J.R. Fowler, Projected Glass Composition and
Curie Content of Canister from the Savannah River Site (U)- attached as a memorandum from J.
M. Allison, Manager, Department of Energy (DOE) Savannah River Operations Office (SR), to
John Arthur ITI, Deputy Director, Office of Civilian Radioactive Waste Management, Las Vegas,
NV (Reference 2.2.1 [DIRS 168734]).

The memorandum (Reference 2.2.1 [DIRS 168734]) states that these data have been reviewed
and determined by the Deputy Director, Office of Civilian Radioactive Waste Management
(OCRWM) as technically adequate and referenceable information on HLW glass. It has been
determined that the use of these data is appropriate for this analysis and characterization of the
radionuclide inventory for HLW forms/glass for the SRS. The memorandum included in this
qualification notes that the Westinghouse Savannah River Company endorses the report
demonstrating the reliability of the source. -

In brief, these data are directly from the waste generator, which represents the most authoritative
source of information. Therefore, the data is unique and considered reliable.
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613 RESOLUTION OF TBV-4601 AND RECOMMENDED VALUES |

TBV-4601

TBV-4601 is associated with the total mass and volume of the West Valley HLW glass taken
from the Draft Environmental Impact Statement for a Geologic Repository for the Disposal of
Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
report (Reference 2.2.4 [DIRS 105155]). The TBV values are used in Section 5.3 of Reference
2.2.3 [DIRS 151947].

Recommended Values '
The total mass and volume of West Valley HLW glass can be calculated from the following
sources:

Palmer and Misercola 2003 (Reference 2.2.22 [DIRS 163863], p. 2) states that the total number
of West Valley canisters is 275. The glass volume is 0.76 m and is based on a previous
calculation (Reference 2.2.2 [DIRS 167441], Table 21). 0.76 m? is obtained by multiplying the
available volume (Reference 2.2.17 [DIRS 157559], WQR-2.2, p. 2 & WQR-3.11, p. 13) by the
nominal fill height (Reference 2.2.22 [DIRS 163863], p. 6). Multiplying these values gives an
approximate volume of 210 m? (0.76 x 275, rounded value), which differs slightly from the value
reported in Section 5.3 of Reference 2.2.3 [DIRS 151947].

Picha 1997 (Reference 2.2.13 [DIRS 104406], Attachment 1, p.2) reports that the mass of each
West Valley canister is 2,000 kg. Multiplying 275 by 2,000 kg, it can be found that the total
mass is approximately 550 MT. This value also differs slightly from that reported in Section 5.3
of Reference 2.2.3 [DIRS 151947].

It is recommended that the values used in Section 5.3 of Reference 2.2.3 [DIRS 151947] be
updated to reflect the recommended values shown in Table 11. Similar values are also reported
in Inventory and Characteristics of Potential Repository Wastes (Reference 2.2.2 [DIRS
167441], Tables 21 and 22 & Section 5.3).

Table 11. Comparison of Mass and Volume of WVDP HLW Glass

WVDP WVDP WVDP
TBV Values ? Revised Values ? Recommended Values ”
Total Mass and
Volume of the West 54%%3&9’” gﬁ% '::I 525:% l\"ﬂ]'sr
Valley HLW Glass '

® CRWMS M&O 2000 (Reference 2.2.3[DIRS 151947]), Section 5.3
® Palmer and Misercola 2003 (Reference 2.2.22 [DIRS 163863), p. 2), Picha 1997 (Reference 2.2.13 [DIRS

104406], Attachment 1, p.2), and WWNS 2001 (Reference 2.2.17 [DIRS 157559], WQR-2.2, p. 2 & WQR-
3.11,p.13) ‘

Justification

The data contained in References 2.2.17 [DIRS 157559] and 2.2.22 [DIRS 163863] were
provided by West Valley Nuclear Services Company (WVNS) and directly from the waste
generator, which represents the most authoritative source of information. In addition, the
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information contained in Picha 1997 (Reference 2.2.13 [DIRS 104406]) was transmitted through

the DOE. There are no better sources for these data. Therefore, the data is unique and considered
reliable.
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6.14 RESOLUTION OF TBV-4602 AND RECOMMENDED VALUES

TBV-4602 '

TBV-4602 is associated with the mass of each West Valley HLW glass canister taken from the
Draft Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
(Reference 2.2.4 [DIRS 105155]). The TBV value is used in Section 5.3 of Reference 2.2.3
[DIRS 151947]. '

Recommended value _ .

Picha 1997 (Reference 2.2.13 [DIRS 104406], Attachment 1, p.2) reports that the mass of each
West Valley canister is 2,000 kg, which is the same value used in Section 5.3 of Reference 2.2.3
[DIRS 151947]. By resolving TBV-4601 and TBV-4603, this TBV can automatically be closed.

Justification
N/A
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6.15 RESOLUTION OF TBV-4603 AND RECOMMENDED VALUES

TBV-4603

TBV-4603 is associated with the number of West Valley HLW glass canisters taken from the
Draft Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
(Reference 2.2.4 [DIRS 105155]). The TBV value is used in Section 5.3 of Reference 2.2.3
[DIRS 151947]. ~ ‘

Recommended Value _

Palmer and Misercola 2003 (Reference 2.2.22 [DIRS 163863], p. 2) states that the total number
of West Valley canisters is 275. The value used in Section 5.3 of Reference 2.2.3 [DIRS 151947]
is slightly different. It is recommended that the value be updated to reflect that shown in Table
12 below. Also, the value of 275 is used in the Inventory and Characteristics of Potential
Repository Wastes calculation (Reference 2.2.2 [DIRS 167441], Table 24 & Section 5.3).

Table 12. Comparison of Number of West Valley HLW Glass Canisters

WVDP WVDP WVDP
TBV Value ? Revised Value ° Recommended Value °
Number of West Valley ‘ .
HLW Glass Canisters 260 - 300 215 215

CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Sect. 5-3
® Palmer & Misercola (Reference 2.2.22 [DIRS 163863], p. 2)

Justification

The data contained in Reference 2.2.22 [DIRS 163863] were provided by West Valley Nuclear
Services Company (WVNS) and directly from the waste generator, which represents the most
authoritative source of information. There are no better sources for these data. Therefore, the
data is unique and considered reliable.
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6.16 RESOLUTION OF TBV-4604 AND RECOMMENDED VALUES

TBV-4604

TBV-4604 is associated with the dimensions of the INEEL HLW glass canister taken from
reference the Draft Environmental Impact Statement for a Geologic Repository for the Disposal
- of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County,
Nevada report (Reference 2.2.4 [DIRS 105155]). The TBV values are used in Section 5.4 of
Reference 2.2.3 [DIRS 151947].

Recommended Values

The Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada.
document (Reference 2.2.5 [DIRS 155970], p. A-40) states that the canister is nominally 10 ft
long and 2 ft OD. These are the same values that are quoted in Section 5.4 of Reference 2.2.3
[DIRS 151947]. This TBV can be resolved by updating the reference to the DOE 2002
(Reference 2.2.5 [DIRS 155970]) for these numbers, which are shown in Table 13.

Table 13. Comparison of Dimensions of INTEC HLW Glass Canisters

INL/INTEC Glass INL/INTEC Glass INL/INTEC Glass
TBV Values ° Revised Values Recommended Values
Dimensions of :
2ft. OD 2ft. OD 2f.0D
INEEL HLW Glass
Canister 10 ft. long 10 ft. long 10 ft. long

g CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Section 5.4 -
® DOE 2002 (Reference 2.2.5 [DIRS 155970Q]), p. A-40

Justification

The data is presented in the DOE sponsored Final Environmental Impact Statement for a
Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste
at Yucca Mountain, Nye County, Nevada report (Reference 2.2.5 [DIRS 155970]) and directly
from the waste generator, which represents the most authoritative source of information. There
are no better sources for these data. Therefore, the data is unique and considered reliable.
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6.17 RESOLUTION OF TBV-4605 AND RECOMMENDED VALUES

TBV-4605

TBV-4605 is associated with physical parameters of HLW glass canisters taken from the Draft
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
(Reference 2.2.4 [DIRS 105155]). The TBV values are used in Table 5-11 of Reference 2.2.3
[DIRS 151947].

Recommended Values
The mass and volume of the HLW glass canisters have been addressed through TBVs 4596,
4598, 4601, and 4604. Therefore, this is a redundant TBV.

Justification
N/A
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6.18 RESOLUTION OF TBV-4606 AND RECOMMENDED VALUES

TBV-4606

TBV-4606 is associated with the physical parameters of HLW glass canisters taken from the
Draft Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
'(Reference 2.2.4 [DIRS 105155]). The TBV values are used in Table 5-11 of Reference 2.2.3
[DIRS 151947]. '

Recommended Values . '
The mass and volume of the HLW glass canisters have been addressed through TBVs 4596,
4598, 4601, and 4604. Therefore, this is a redundant TBV. '

Justification
N/A
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6.19 RESOLUTION OF TBV-4608 AND RECOMMENDED VALUES

TBV-4608

TBV-4608 is associated with the candidate waste for HLW for Hanford taken from Picha 1997.
(Reference 2.2.13 [DIRS 104406]). This TBV information is used as part of Assumption 3.3 of
Reference 2.2.3 [DIRS 151947].

Recommended Value

Assumption 3.3 of Reference 2.2.3 [DIRS 151947] essentially states that strontium a.nd cesium
capsules currently stored in water basins would be blended with liquid HLW prior to
vitrification. This assumption is re-affirmed in the Final Environmental Impact Statement for a
Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste
at Yucca Mountain, Nye County, Nevada report (Reference 2.2.5 [DIRS 155970}, p. A-38).
Therefore, this TBV can be resolved by using Reference 2.2.5 [DIRS 155970].

Justification

The information is presented in the DOE sponsored Final Environmental Impact Statement for a
Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste
at Yucca Mountain, Nye County, Nevada report (Reference 2.2.5 [DIRS 155970]) and directly
from the waste generator, which represents the most authoritative source of information. There
are no better sources for these data. Therefore, the data is unique and considered reliable.
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6.20 RESOLUTION OF TBV-4609 AND RECOMMENDED VALUES

TBV-4609 _
TBV-4609 is associated with the total activity for Sr-90 in Hanford HLW glass taken from Picha,
1997 (Reference 2.2.13 [DIRS 104406]). The TBV value is used in Table 5-4 of Reference 2.2.3
[DIRS 151947].

Recommended Value

The value used in Reference 2.2.3 [DIRS 151947] is 9.73E+07 Ci (as of 1994) while the value
used in Table 25 of Reference 2.2.2 [DIRS 167441] is 4.07E+07 (as of 2010). The source
document is Duguid, J. 2003 (Reference 2.2.7 [DIRS 164360], Table 2). It is recommended that
the reference and value be updated to reflect those shown in Table 14.

Table 14. Comparison of Sr-90 Total Activity for Hanford HLW Glass

Hanford
Hanford Hanford
) TBV Value ? - Revised Value ® Rec%r:lzlee L’ded
Total Activity for Sr-90 9.73E+07Ci as of 4.07E+07Ci as of 4.07E+07Ci as of
in Hanford HLW Glass 1994 2010 2010

& CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-4
b Duguid 2003 (Reference 2.2.7 [DIRS 164360]), Table 2

Justification ‘

The data contained in Duguid 2003 (Reference 2.2.7 [DIRS 164360]) were provided directly
from the waste generator (Hanford), which represents the most authoritative source of
information. There are no better sources for these data. Therefore, the data is unique and
considered reliable. ’
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6.21 RESOLUTION OF TBV-4610 AND RECOMMENDED VALUES

TBV-4610

TBV-4610 is associated with the total activity for I-129 in Hanford HLW glass taken from Picha,
1998 (Reference 2.2.14 [DIRS 104407]). The TBV value is used in Table 5-4 of Reference 2.2.3
[DIRS 151947].

Recommended Value

The value used in Reference 2.2.3 [DIRS 151947] is 3.20E+01 Ci (as of 1994) while the value
used in Table 25 of Reference 2.2.2 [DIRS 167441] is 4.80E+01 (as of 2010). The source
document is Duguid, J. 2003 (Reference 2.2.7 [DIRS 164360], Table 2). It is recommended that
the reference and value be updated to reflect those shown in Table 15. :

Table 15. Comparison of I-129 Total Activity for Hanford HLW Glass

Hanford
Hanford . Hanford
TBV Value ® Revised Value ° Recc\al,r:lr:ee gded
Total Activity for I-129 3.20E+01Ci as of 4.80E+01Ci as of 4.80E+01Ci as of
in Hanford HLW Glass 1994 2010 2010’

g CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947}), Table 5-4
b Duguid 2003 (Reference 2.2.7 [DIRS 164360]), Table 2

Justification

The data contained in Duguid 2003 (Reference 2.2.7 [DIRS 164360]) were provided directly
from the waste generator (Hanford), which represents the most authoritative source of
information. There are no better sources for these data. Therefore, the data is unique and
considered reliable. '
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6.22 RESOLUTION OF TBV-4611 AND RECOMMENDED VALUES

TBV-4611

TBV-4611 is associated with the mass of each SRS HLW glass canister taken from Pearson,
1998 (Reference 2.2.12 [DIRS 104403]). The TBV value is used in Section 5.2 of Reference
2.2.3 [DIRS 151947].

Recommended Value

The more recent reference, Allison 2004 (Reference 2.2.1 [DIRS 168734]), shows in Table 2 that
the mass of each SRS canister is 1,790 kg. This value is also utilized in Table 22 of Reference
2.2.2 [DIRS 167441]. The value used in Reference 2.2.3 [DIRS 151947] is 2000 kg. It is
recommended that the value be updated to the recommended value and reference shown in Table
16.

Table 16. Comparison of Mass of SRS HLW Glass Canisters

SRS SRS SRS
TBV Value ® Revised Value " Recommended Value °
Mass of SRS HLW Glass
Canisters 2000 kg 1790 kg 1790 kg

s CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Section 5.2
® Allison 2004 (Reference 2.2.1 [DIRS 168734]), Table 2

Justification

The recommended values are from a report by J.R. Fowler, Projected Glass Composition and
Curie Content of Canister from the Savannah River Site (U) attached as a memorandum from J.
M. Allison, Manager, Department of Energy (DOE) Savannah River Operations Office (SR), to
John Arthur III, Deputy Director, Office of Civilian Radioactive Waste Management, Las Vegas,
NV (Reference 2.2.1 [DIRS 168734]).

The memorandum (Reference 2.2.1 [DIRS 168734]) states that these data have been reviewed
and determined by the Deputy Director, Office of Civilian Radioactive Waste Management
(OCRWM) as technically adequate and referenceable information on HLW glass. It has been
determined that the use of these data is appropriate for this analysis and characterization of the
radionuclide inventory for HLW forms/glass for the SRS. The memorandum included in this
qualification .notes that the Westinghouse Savannah River Company endorses the report
" demonstrating the reliability of the source.

In brief, these data are directly from the waste generator, which represents the most authoritative

source of information. There are no better sources for these data. Therefore, the data is unique
and considered reliable.
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6.23 RESOLUTION OF TBV-4612 AND RECOMMENDED VALUES

TBV-4612

TBV-4612 is associated with the activity of West Valley HLW glass taken from reference
WVNS 1998 (Reference 2.2.16 [DIRS 103500]) The TBV values are used in Table 5-6 of
Reference 2.2.3 [DIRS 151947].

Recommended Values

The radionuclide inventory presented in Table 5-6 of Reference 2.2.3 [DIRS 151947] is as of
year 1996. Data for West Valley HLW glass is also presented for year 2010 in Table 25 of
Reference 2.2.2 [DIRS 167441], which uses the source, document WVNS 2003 (Reference 2.2.
20 [DIRS 168661], Attachment A). It is recommended that the radionuclide inventory of WVDP
HLW glass be updated to reflect those listed in Table 17.

Table 17. Comparison of Total Activity of WVDP HLW Glass

Radiosnuclide TBV \‘/miz: (Ci) Revisem?:es b (Ci) Recommenvt\i’:: \F;alues b (Ci)
H 5.87x10 - -
*c 1.37x10° - -
*Fe 1.42x10° - -
®co 3.49x10° - -
*Ni 1.06x10° 1.09x10° 1.09x10°
S*Ni 8.17x10° 8.84x10° 8.84x10°
“se 6.02x10" - -
USr 5.81x10° 2.65x10° 2.65x10°
Sy 5.81x10° 2.65x10° 2.65x10°
Szr T 2.72x10° 1.86x10° 4 1.86x10°
TP Nb 2.07x10° 1.86x10° 1.86x10
;Tc 1.70x10° 8.16x10° 8.16x107
%Ry 2.31x10" - --
™Rh 2.31x107 _ - -
*'pq 1.10x10’ - -
med ~ 1.60x10° - -
2imsn 1.61x10’ - - -
‘:Sn 1.04x10° 4.97x10" 4.97x10"
=sh 1.62x10° - » -
Zhgh 1.04x10° 4.97x10' 2.97x10'
’::ib 1.46x10" 6.96x10° 6.96x10°
emre 3.97x10° - -
K] 2.10x10™ - - -
¥es 6.87x10° - -
Cs 1.61x10° 1.77x10° 1.77x10°
*'cs 6.29x10° 4.66x10° , 4.66x10°
Bimga 5.95x10° 4.40x10° 4.40x10°
“Ce . 3.11x10° . -
“pr 3.11x107 - -

45 March 2007




Recommended Values for HLW Glass for Consistent

Usage on the Yucca Mountain Project

000-00A-MGR0-00200-000-00A

Table 17. Comparison of Total Activity of WVDP HLW Glass (cont.)

Radionuclide WVDPa . ___WVDP b i WVDP b
- TBV;I:?::% . (Ci) . Revised Values ° (Ci) | Recommended Values (Cl)
“'Pm 1.80x10° - -
®lsm 8.05x10° 4.66x10° 4.66x10"
ey 2.69x10° - -
“Eu 5.91x10° - -
SEu 1.03x10° - -
BTy 9.40x10° - -
28 3.09x10° 6.10x10" 6.10x10"
“Ipp 9.43x10° - -
“pp 8.62x10° - -
g 9.43x10° - -
2i2g; 8.62x10° - -
“po 5.52x10° - -
“Bpo 9.43x10° - -
Tpg 8.62x10° - -
“®Rn 9.43x10° - -
Rn 8.62x10° - -
By 1.30x107 - -
“Ra 9.43x10° - -
““Ra 8.62x10" - -
®Ra 1.58x10° 1.90x10° 1.90x10°
“"Ac 9.43x10" 4.51x10’ 4.51x10’
Zac 1.58x10° - -
27Th 9.30x10° - -
2 8.62x10° - -
*“*Th 2.15x10™ 6.88x10™ 6.88x10~
o1y 5.87x107 3.01x107 3.01x107
BIh 1.64x10° 2.33x10° 2.33x10°
“'pa 1.52x10’ 4.50x10" 4.50x10"
=y 6.87x10° - -
“u 9.53x10" 5.59x10° 5.50x10°
4 461x10° 2.43x10° 2.43x10°
=Yy 1.01x10" 1.97x10° 1.97x10°
¥y 2.96x10" 4.20x10™ 4.20x10™
7] - 5.87x10" 5.87x10™
=y 8.54x10" - -

~ Np 9.47x10° - -
“'Np 12.35x10" 3.25x10' 3.25x10'
ZBNp - 2.72x10° 2.72x10°
Np 3.47x10° 5.50x10° 5.59x10°
Bepy 8.43x10" - -
Epy 8.04x10° 4.76x10° 4.76x10°
Bpy, 1.65x10° 1.43x10° 1.43x10°
py 1.22x10° 1.02x10° 1.02x10°
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Table 17. Comparison of Total Activity of WVDP HLW Glass (cont.)

Radionuclide TBV \‘I,:x::: 2 (Ci) Revisetmva?:es ® (Ci) Recommel‘:ld‘;lc)llzlalue ® (Ci)
#ipy 6.13x10° 2.45x10° 2.45x10°
22py, 1.65x10" 2.79x10-° 2.79x10-°
*"Am 5.35x10° 4.20x10° - 4.20x10°
“2mAm 2.89x10° 6.03x10° . 6.03x10°
22am 2.87x10° 6.01x10° 6.01x10°
BAm 3.47x10° 5.59x10° 5.59x107
#20m 2.38x10° - 4.98x10° 4.98x10°
23cm 1.16x10° - -
4cm 6.07x10° 5.64x10° 5.64x10°
5Cm 8.81x10" - =
#Cm 1.01x107 — -

Sum (Ci) 2.42x10" 1.45x10" 1.45x10"

> CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947])), Table 5-6 )
® BSC 2004 (Reference 2.2.2 [DIRS 167441], Table 25) and WVNS 2003 (Reference 2.2.20 [DIRS 168661),
Attachment A)

Justification

The data contained in Reference 2.2.20 [DIRS 168661] were provided by West Valley Nuclear
Services Company (WVNS) and directly from the waste generator, which represents the most
authoritative source of information. There are no better sources for these data. Therefore, the
data is unique and considered reliable.
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6.24 RESOLUTION OF TBV-4615 AND RECOMMENDED VALUES

TBV-4615

TBV-4615 is associated with the mass of the ANL-W HLW ceramic matrix taken from reference
Goff 1998 (Reference 2.2.9 [DIRS 104392]). The TBV value is used in Table 5-7 of Reference
2.2.3 [DIRS 151947].

Recommended Value

The TBV value for the mass of ANL-W ceramic is 144,000 kg (Reference 2.2.3 [DIRS 151947],
Table 5-7). This value is re-affirmed in the Inventory and Characteristics of Potential Repository
Wastes (Reference 2.2.2 [DIRS 167441], Table F-2, p. F-1). Therefore, it is recommended that
the same value be used, as shown in Table 18, and that this TBV is resolved by using Picha 1997
(Reference 2.2.13 [104406], Attachment 1, Table ID-2), Goff 1998 (Reference 2.2.10 [DIRS
104389], and Goff 1998 (Reference 2.2.9 [104392]) which are also referenced by DOE 2002
(Reference 2.2.5 [DIRS 155970], p. A-40) and in BSC 2004 (Reference 2.2.2 [167441]).

Table 18. Comparison of Total Mass of ANL-W Ceramic Matrix

ANL-W Ceramic ANL-W Ceramic ANL-W Ceramic
TBV Value ? Revised Value Recommended Value °
Total mass of ANL-
W ceramic matrix 144,000 kg 144,000 kg 144,000 kg

® CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-7
® picha 1997 (Reference 2.2.13 [104406]), Attachment 1, Table ID-2, Goff 1998 (Reference 2.2.10
[104389]), Goff 1998 (Reference 2.2.9 [104392])

Justification :
The data is presented in Picha 1997 (Reference 2.2.13 [104406]), Goff 1998 (Reference 2.2.10
[DIRS 104389], and Goff 1998 (Reference 2.2.9 [104392]) which are also reference by DOE
2002 (Reference 2.2.5 [DIRS 155970]) and BCS 2004 (Reference 2.2.2 [167441]). The data is
directly from the waste generator, which represents the most authoritative source of information.
There are no better sources for these data. Therefore, the data is unique and considered reliable.
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6.25 RESOLUTION OF TBV-4616 AND RECOMMENDED VALUES

TBV-4616

TBV-4616 is associated with the total West Valley HLW glass mass and volume taken from
Picha 1998 (Reference 2.2.21 [DIRS 104413]). The TBV values are used in Table 5-7 of
Reference 2.2.3 [DIRS 151947].

Recommended Values
This is a redundant TBV since it is the same as TBV-4601. Resolution of TBV-4601
automatically closes this TBV

Justification
N/A
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6.26 RESOLUTION OF TBV-4617 AND RECOMMENDED VALUES

TBV-4617 _

TBV-4617 is associated with the total activity of INTEC HLW glass taken from Picha 1998
(Reference 2.2.21 [DIRS 104413]). The TBV values are used in Table 5-8 of Reference 2.2.3 -
[DIRS 151947].

Recommended Values .

The radionuclide inventory presented in Table 5-8 of Reference 2.2.3 [DIRS 151947] is as of
year 2035. Data for INTEC HLW glass is presented for year 2010 in Table 25 of Reference
2.2.2 [DIRS 167441] which uses the source document Picha 1998 (Reference 2.2.21 [DIRS
104413], Table ID-II) as its basis. It is recommended that the radionuclide inventory be updated
to reflect that of year 2010, as shown in Table 19.

Table 19. Comparison of Total Activity of INTEC HLW Glass

INEEL/INTEC INEEL/INTEC INEEL/INTEC
. TBV Value 33 (Ci) Revised Value ®(Ci) | Recommended Value b (Ci)
H 3.56x10 1.45x10 1.45x10
¢ - 2.78x10 2.79x107 2.79x107
co 3.21x10" 8.61x10° ' 8.61x10°
%Sr 7.04x10° 1.30x10" 1.30x107
Wy 7.04x10° 1.30x10 1.30x10’
*™Nb ~ 4.74x10° 1.39x10° 1.39x10°
*Nb 5.36x10° 5.37x10° 5.37x10°
i 3.41x10° 3.41x10° 3.41x10°
2Rh 1.99x10° - - -
¥Sn 8.91x10" 8.91x10" 8.91x10"
“sb - 1.03x10° 5.89x10° 5.89x10°
] 5.64x10° 5.64x10° 5.64x10°
Sies 3.28x10% 1.46x10° 1.46x10°
es 1.63x107 ‘ 1.63x10° 1.63x10°
Bcs 5.95x10° 1.06x10" 1.06x10’
3'mpga 5.60x10° 1.03x10’ 1.03x107
“pm 2.67x10" 1.98x10° 1.98x10°
SEu 5.08x10° 4.50x10° 4.50x10°
Eu 7.55x10° 3.06x10° 3.06x10°
Ra - 5.62x10° 5.62x10°
Th 3.95x10" : 3.73x10" T3.73x10"
S2Th "~ 9.89x10° 9.70x10° 9.70x10°
“y 4.63x10" 5.94x107 5.94x10°
“u 1.33x10” 5.97x107 5.97x10™
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Table 19. Comparison of Total Activity of INTEC HLW Glass (cont.)

INEEL/INTEC INEEL/INTEC INEEL/INTEC
TBV Value ? (Ci) Revised Value ° (Ci) Recommended Value ® (Ci)
BYYy 9.95x10" 9.25x10" 9.25x10"
al] 5.90x10" 5.90x10™ 5.90x10"
=y 1.54x10° 1.54x10° 1.54x10°
- By 2.94x10” 2.94x10% 2.94x107
“Np 6.26x10° 6.16x10" 6.16x10°
28py 8.98x10° 1.09x10° 1.09x10°
“%py - 1.81x10° 1.81x10° 1.81x10°-
240py 1.57x10° 1.57x10° 1.57x10°
#py 1.93x10° 6.45x10° 6.45x10"
#2py 3.42x10° 3.42x10° 3.42x10°
2Am 1.27x10° 1.17x10° 1.17x10°
242m"Am - 1.70x10°¢ 1.70x10%
22am - 1.70x10% 1.70x10
3am 1.39x10™ 1.39x10” 1.39x10%
#2cm - 1.70x10* 1.70x107
*3cm 4.70x10" 8.64x10™ 8.64x10™
#cm 1.03x107 2.68x10% 2.68x107
*5Cm - 3.70x10° 3.70x10°
#5Cm - 8.69x10° 8.69x10°
%cm - 3.09x10™° 3.09x10™
25Cm - 9.35x10™ 9.35x10™
Sum (Ci) 2.58x10" 4,72x10 4.72x10"

# CRWMS M&O 2000 (Reference 2.2.3 [DIRS 151947]), Table 5-8

® BSC 2004 (Reference 2.2.2 [DIRS 167441], Table 25) and Picha 1998 (Reference 2.2.21 [DIRS 104413], Table

ID-11)

Justification

The data contained in Reference 2.2.21 [DIRS 104413} were provided by the DOE and directly
from the waste generator, which represents the most authoritative source of information. There
are no better sources for these data. Therefore, the data is unique and considered reliable.
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6.27 RESOLUTION OF TBV-4618 AND RECOMMENDED VALUES

TBV-4618

TBV-4618 is associated with the total activity of Hanford HLW glass taken from the Draft
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada report
(Reference 2.2.4 [DIRS 105155]). The TBV values are used in Table 5-4 of Reference 2.2.3
[DIRS 151947]. '

Recommended Values .
" This is a redundant TBV since it is the same as TBV-4597. Resolution of TBV-4597
automatically closes this TBV

Justification
N/A
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7 RESULTS AND CONCLUSIONS

Section 6 of this analysis has provided the basis for resolving 27 TBVs associated with the
document Source Terms for HLW Glass Canisters (Reference 2.2.3 [DIRS 151947]). In
addition, it has recommended which HLW glass waste values/parameters to use for shielding and
dose rate analyses to promote consistent usage on the Yucca Mountain Project. Table 20 below
provides a summary and overview of the resolution for each TBV.

Table 20. Summary of TBV Resolution and Recommendations

e Resolution/Values -
TBV No. Description Description Recommendations
Chemical composition of Hanford . Update TBV values to use the values
TBV-3840 | 1w glass Section 6.1 in Ref. 2.2.7 [DIRS 164360], Table 1
. - Update TBV values to use the values
TBV-3841 ;’;ﬁ;“"’a' composition of INTEC HLW | g 150 6.2 | in Ref. 2.2.5 [DIRS 155970], Table A-
33
Radionuclide inventory of SRS HLW N Update TBV values to use the values
TBV-3842 | olass canister Section 6.3 in Ref. 2.2.1 [DIRS 168734], Table 2
Chemical composition of SRS HLW . Update TBV values to use the values
TBV-3843 | glass Section 6.4 in Ref. 2.2.1 [DIRS 168734], Table 3
. e No change in TBV values but use Ref.
TBV-3844 SESV“"T:;?’“WS"”" of WestValley | gotion 6.5 2.2.17 [DIRS 157559], WQR-1.1,
9 Table 2 instead
TBV-3846 Chemical composition of INTEC HLW | Section 6.6 Redundant TBV (same as TBV-3841)
Number of the Hanford Site HLW . Update TBV values to use the values
TBV-4595 | canisters Section87 | iy Ref. 2.2.7 [DIRS 164360}, Table 3
: Mass of the Hanford Site HLW in . Update TBV values to use the values
TBV-4596 | oach canister Section 6.8 in Ref. 2.2.7 [DIRS 164360], Results
Update TBV values to use the values
TBV-4597 Total activity of Hanford HLW glass Section 6.9 in Ref. 2.2.7 [DIRS 164360}, Table 2
] (year 2010)
) Update TBV values to use the values
TBV-4508 | Jotal massand volume ofthe SRS | g4 6.10 in Ref. 2.2.1 [DIRS 168734] , Table 2
HLW glass 8&p.5
TBV-4500 | [0 aiass and volume of the SRS | gectiong.11 | Redundant TBV (same as TBV-4598)
. e Update TBV values to use the values
TBV-4600 Number of SRS HLW glass canisters | Section 6.12 in Ref. 2.2.1 [DIRS 168734], p. 5
Update TBV values to use the values
in Ref. 2.2.17 [DIRS 157559], WQR-
TBV-4601 | [Otal mass and volume of the West | section 6.13 2.2, p. 2 & WQR-3.11, p. 13, Ref.
yruve 2.2.13 [DIRS 104406}, Attachment 1, .
p. 2, & Ref 2.2.22 [DIRS 163863], p. 2
. Mass of each West Valley HLW glass . Resolving TBV-4601 and TBV-4603
TBV-4602 canister Section 6.14 will automatically resolve this TBV
. Number of West Valley HLW glass . Update TBV values to use the values
TBV-4603 | canisters Section 613 in Ref. 2.2.22 [DIRS 163863], p. 2
. . No change in TBV values but use Ref.
TBV-4604 | Dimensions of INEEL HLW glass Section 6.16 Ref. 2.2.5 [DIRS 155970}, p.A-40
’ instead
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Table 20. Summary of TBV Resolution and Recommendations (cont.)

Resolution/Values

TBV No. Description D N Recommendations
escription -
Physical parameters of HLW glass . This TBV has been resolved by TBVs
TBV-4605 | canister Section 6.17 4596, 4598, 4601, and 4604
Physical parameters of HLW glass . This TBV has been resolved by TBVs
TBV-4606 | canister | Section 6.18 4596, 4598, 4601, and 4604
‘ . No change in TBV values but use Ref.
TBVag0g | Candidate waste for HLW for Hanford | oo i 6 49 Ref. 2.2.5 [DIRS 155970}, p. A-38
Site instead '
Total activity for SR-90 in Hanford . Update TBV values to use the values
TBV-4809 | Ll w Glass Section 6.20 in Ref. 2.2.7 [DIRS 164360], Table 2
Total Activity for I-129 in Hanford . ‘Update TBV values to use the values
TBV-4810 | 11 W Glass ) Section 6.21 in Ref. 2.2.7 [DIRS 164360], Table 2
' Mass of each SRS HLW glass " Update TBV values to use the values
TBV-4611 | canister Section 6.22 in Ref. 2.2.1 [DIRS 168734], Table 2
Update TBV values.to use the values
TBV-4612 Activity of West Valley HLW glass Section 6.23 in Ref. 2.2.2 [167441)},Table 25 & Ref.
. 2.2.20 [DIRS 168661]
No change in TBV values but use
TBV-4615 Mass of the ANL-W HLW Ceramic Section 6.24 Refs. 2.2.13 [DIRS 104406], 2.2.10
. [DIRS 104389], & 2.2.9 [DIRS 104392]
TBV-4p16 | Jota West Valley HLW GlassMass | section 6.25 Redundant TBV (same as TBV-4601)
Update TBV values to use the values
. . in Ref. 2.2.2 [DIRS 167441}, Table 25
TBV-4617 Total Activity of INTEC HLW Glass Section 6.26 & Ref. 2.2.21 [DIRS 104413], Table
1D-I -
TBV-4618 Total Activity of Hanford HLW Glass Section 6.27 Redundant TBV (same as TBV-4597)
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